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1020030016406 



%■^ 'U^}: 2003/4/7 



[^£1^^] mm 

W^&m.] 0004 

2003.03.17 

SSI ^m^S: mm^^m ^ &xi 

[^^go) 9^gSJ Method and apparatus for measuring concentration of 

constituents in body fluids 

[SSI .^^EX[ ^^slA^ 

1-1998-104271-3 

[CHBiei] 

[ CH £1 ei 9-1998-000334-6 

[SS^S^^eiS] 2003-003435-0 

[cHaiej] 

[^Sl OluHS 

[ CH £1 ei 3 H 1 9-1 999-000227-4 

[Sa^Se^Sis] 2003-003436-7 

9^H:?I1 HWANG. In Duk 

[^SIM^SS] 711228-1396716 

l^^eis] 440-705 

I^^l 3:'l£ ^^^Al ^21=? MBm ^^^Om^ 203§ 13031 

[^^1 KR 

[^S°J §^2:111 YOON.Gil Won 

I^ai^^as] 550427-1000813 
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1020030016406 



aXh 2003/4/7 



[o^eisl 133-767 

[^^1 /He^^Ai ^m=^ ^^2m ^a^o^E^M io4§ eoim 

[^^J KR 

9^s:?ll HAN. Sang Joon 

[^eis^&im] 670808-1384118 

[^esmi 121-771 

1^:4^1 >Me^^Ai Q\iL=? £sne £5^^p^o^^^M1x^ io7# 504 

[^^1 KR 

9M:>I] JEON.Kye Jin 

[^eJS^Sis] 680410-2117620 

[^eeimi 440-320 

[^^1 set? SSie ilil^OFEh^ 107e 903^ 

[^^1 KR 

mo\m xii42s°i 7?§oii 2im mm, mm^ xii603E£i f?^ 
oil °l£^ M^^A^ s s^trua. cHdiei 
01 (ei) □diei 
oisHS (ei) 

[:?ieg^Sl 20 S 29,000 ^ 

[:'^<:l^gs!sl 3 s 3,000 b 

[^iifi^^s^i 0 a OS! 

[^A^§^S] 8 m 365,000 S! 

[i^:»iii 397,000 ^ 

[§¥A|W1 1. ia^^Ai- SA||A1(£3)_1S 
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1020030016406 . #^ ^^f: 2003/4/7 
^^1-^ ^i^^s. ^ ^^17V yflAi^cf. ^^#o^ 

^11 SF^J-t:fl^^ ^o] <y7>£lH, RF ^SL ^^J^S^E-j ^1^5]^ RF ^:^^] VC^B]- S\- 

^^'^^ ^#^>^ ;^ll ^ ^12 + ^V^sl- - ^>^S^ «i ^^]7i 

7l ^^c9>a-^lofl cfltl: SJ^*?]* -t]:**!-^, ^7l ^11 ^^#-^<HlA-l ^.gcfl^a-^l^ 

«.E^o^ ^7) A]-^^ ^;.^cfl>^V^]o]l cfl^ <^l-g-s:M ^l^^V^, 
i£ 1 
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1020030016406 ^^ ^^>: 2003/4/7 

^^^^Sl ^ {Method and apparatus for measuring 
concentration of constituents in body fluids} 

£ 1^ ^ ^^^"^1 ^^1-^ '^a^^l<^l^ ^^^^ 

£ 4^ £ 3<^1 SZ^^i 31 # t-l ^fl^^ ^^^V^ ^#£olcl-. 

-g- ^S7l7]-i-^ 711^011 ^«SSl<H ^JL oXO_T^ ^>ll#-i-<5l 7fl^Sl<H 

9X^. ^^91^ ^-9- ^S^] ^7]^^^ ^ s^s) 
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1020030016406 #^ ^^7.}: 2003/4/7 

o] o^^^^ ^^<^]^^ '^^o] o.^]s\^^ t!:^-. m^(blood), A(urine), 

(interstitial fluid), E}«3fl ^2] ^^^o] sX^x^ , ^^1 , M^, ^^-^^) 
^1^ ^ ^^^^ ^^^^ JEtb, l'5fl^fl ^ 

:^fl^>^ ^IS-^S-^. 'Sel^^, #efl^tfll-. <a:-^^. 3.^M^\1, ^ 

i(urea) -^^^^^^ ^4. 

^slM-. ^5^171- o]u:]^ ^^ofl ^ El 711 Sl^ ^lon A^«.o^ S^^oli4 <y:oil ^S}-7> 

^^tl: -^^oll ^ $14. ^1* -i-ol. m^Cblood glucose) -^S^ 

<^=1^<^1 80 mg/dl ^£.<^lJL ^:^d\] 120 mg/dl ^-£<?lcl], a^^I^ olc^ j^^^^ 
-^^1^1-71 ^:?:c>]l m^^<^]^^ 21^^0:1 ^^fl^ ^wl^Hl ^>o<l ^ 

«-E^ -fr^Hl ^Att ^S^^^] M.^ ^ ^3= 

^ #^^^7> ^7ll^>7ll 51 Jl. ol^ ol^l-cx^ ^ ^nfl;gs|.^^ Jl^^, 

^, Al^ ^S) ^O] i^El-^ ^ o;ij7 A>i?J-^ ^ 

^^t!: 7l#^ ^^l<=>li:l-. 

Cfl^ ^fl^^M ^JI ^>g^>^ til^^^ «J-^<^1 SZ-^M-. «J-^<^1 7> 
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1020030016406 ^^ '^t]-: 2003/4/7 

^ 7l#7Mo] :^]^ ^^S]JL 9X^. 7\^2] <^11- ^o] ^on^ 

^m^}^ reagent)^ «>-§-§: 'Uo^7]JL, o]^ ^^^^^^ 7]7]M: <=>]^^}7]y^ ^1 

^ ^11^^ ^fl^ ^^>«fl<^> ^ ^4- '^in*^ *^>7l- e Jl-i-* i^^'lTfl Sjt^, ^tgofl y^c^^ 
fe^V^l^, J£tb S.iA^]7} o]^^] ^^Al tH^^7> ^^^H] ^v]., 

ois)^ s.^^ o]^7] c;]^ tii^M^ ^^^^^-'^^^l ^a^^'H^lJl ^-^M- '^V^^V 

7l$ ^AS. tb^-. ^2fl7l#<Hl>H^ ^^^^(CW) ^= ^>-g-^><^ 7}^<^] 
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1020030016406 #^ 'U^}: 2003/4/7 

^^ll^m -g^JSi^^l ^^ji $io.o^ ^^Aj^o] f:Hi.o>^]n]. ^^^^v 

^^^-1^ Jl^«fl<^> ^cf. ^^1, 700 - 2500 im^ ^^S]^ c§ 

^^l^i^ ^^SSoil cfl*]: *:^H^c7l- ^711 ^^^o] 9X^^ ^ 1:^1 (aqueous) wfl^ i 
^H^oll ^3.^0] ^tii\^o_s. ^7] nfl^-^l ^S. tfl ^^u] 

^7]^ Hl-^ ^^^H ^2ll7l#S.^ USP 

5, 086, 229 J:, USP 5,222,495^, USP 6.152,8765:, USP 5,372.135 ^<^] 9X^. USP 
5,086.229^^ IJ"^^ 7flA]§>D^, o]nfl 600 - 1100 run 

A>-§-*l-^. ^l&l^ 21-^^ cfoj^ ^^cfol^^S«.E-] ^ o^ji^ ^ 

7l^^ ^^^^ s^:^ <^^«HlAi ^^tb ^^1- ^7] 

tifl^(alignment)<^l -g-^l^j-^l Stb. cfs. ji|.;g-o^ ^^^cfol^c* 2;^^><^ 

A>-§-§>H.S. A5^l2:^ol] ^A}X\ jf^^^S. -^^t!" ^IM-^l 

^o] ol^cf. c-l^ol, 600 - 1100 nm <^^<^1a1^ -B-g-^ "i-^S^ ^.S.* i^«^>Jl 9X 

USP 5,222,495^^ ^3^] ^<=>\] ^^^^}^ r^o^^ ^^(scatter ing) J:4* «^l7l ^ 
^ ^^sl-^-i- A>-g-^>^ 7l#^ 7flAlt!-t:l-. ^, Ai^ 4^0.5. 1600 run* A>-g-§>zi, 7] 

^ s|-:g-o.^^ Aij: ^d^]^, ^}<=>]7} ^^ i630 - leeo nm <^^* Af-g. 
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1020030016406 %^ '^7.}: 2003/4/7 

ttcf. USP 6, 152. 876 J:^ 7l]^€ <y ^1 o] ^ ^-l- ^x3]^}c^ c^s.] jij.^^ i^^m ^€ 

^ Si^mJL, ^iVA}/^3^^^ %^ ^^7l» A>-g-sr>oi 

USP 5,372. 135^:^ ^^^^ 4i;^l-(acoustic-optic device)* ^>-§-«^l-<^ 
(differential absorbance)* 7jl<i^^>c»^ ^^^^Hl- '^l^sr}^ «o^^^ 711a1^c)-. ^^1, 

9X^. <^]°fl, ^5^]7> Kfl ^^^Sl^ 7l$ ^>^fl7l52l- >S^l7l- nfl ^^5]^ ^S.^ 

^71^ ^^^^l^V ^^4r ^JI ^^^5171 nfl^oll 7]$ %M]7]S>]- a]^ ^/il7lol a]^ 

^el^H, ^e]^ 1]^ ^>M-^ 7]^ ^^-1171 ^fl^s, *>H-^ ^J: ^^-1171 
^ ^^*>7l ^Sfl ^7>^<?1 ^^:^] % -^f-^ ^AS. ^}B.S. ^^Htl- ^1^^* ^ 

A^^l-7l7> O]^^ y^^o] o;^cf, i?^^^7l# A>-g-B:>Xl ^ -f ^ 7]^ ^/■fl7] 

■i- ^^^V^, <^l*H^i ^^7]Mr ^^^}^ ^\^^}^ ^^^o] ^o] A}^ 

24-8 



1020030016406 ' ^^ <^^>: 2003/4/7 

^7] 71^^ ^^^^}7] ^ ^^^^S. 

^ (a) 4^^^^ + ^V^^ - ^V^^ «J ^-1171 ^^^m ^^1; (b) ^^ 

+ ^V^^q- - ^v^sl ^^*>^ (c) ^7] ^7] ^n^^ '^l-g-^V^, 

* <lV#*>^ ^^1; ^ (d) ^7] (b) ^^l<^l^i ^^^T:flAj.^]^«.Eio:) + ^ 

^wijz). ^V7] cf^jo^iA-] Av^^ + ^v^o^ <^l-§-^H ^^i^-l- ;^l^V^>:n.. 

^^^^ ^tl- ^11 sl-^J-tH^^ ^^5^171^ ^7] m 2)-^J-tfl^ 

Al^ ^A5«.; ^1-71 jSj-^^-cfl^O^ ^^-O] «?l7>£lc^, ^7] RF ^^^^S-^B] ^l^S] 

^ RF tcj-el- Aj.7l ;^]2 4^cfl^o^ + ^ - ^V^o] A] 71^ J^Ml- ^ 

^^■1; ^7l ^ElS.-^E-l ^^^5 >^7l + ^>=^^ ^ - ^V^o^ Wlo] ZJ-Z}- ^■ 

^^^^^ 7]^^^S.^B\ ti}-A> ^#*>^ ^11 ^ m 
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1020030016406 ^^ 'U^}: 2003/4/7 

^ + ^>^S!f - ^>^o^ »|1 M]7] ^:^]^o] Die) ^^^^S\TJ^, ^^7] ^7] ^ 

^^^cfl^^joii cfl*i- <a^«j^ ol-g-^>cx^ ^1^*>::l. ^^ss^Ei >a-7l ^■ 

£ 1^ ^ 4^ ^^^^^^1^ <a^^l<^l^ ^^^^ 

:f^(lll), ^^^^(112). RF ^S. ^>^<§^(113), ^Ml- ^E|(114), ^11 
^ ;H12 «g 7H 1^:^(118, 119), ;^ll ^ ;?fl2 ^^#-^(122,123), #^^(124), <^}'^S.zi/ 
^^1^(A/D) ^^^(125). ^^^1 51 -¥-(126), ^^^-¥-(127) ^ JL^1^(128)^ ^l^<H^i=f. 
^SA>«.(iio)^ ^^(111), ^^^^(112), ^Ml- €^^(113), RF ^^3^(114), 
^ ^12 i|j 7l-ol^^(118,119)» nl^t^ 115, 116 ^ 117^ z^-z]- ^ 

^E-1(113)S.^E-1 ^A^sl^ '0' ^ -^V^^ ^°lti-i=f. at!:, 

120^ 121^ w]o]ox7]^- 7l^#^l7> -g-71 <m^cfl z]-z|- 

£ 1^ ^2:^>^, ^^(111)^ ^^1^ ^SnV^^ ^ ^^^^^<H1 ^^3^1^ ^^ S^:^ 
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1020030016406 #^ 'UA- 2003/4/7 

^^^^ ^miW^S.^ ^^^^}JL7]- t}^ ^:^^§^o\] ttj-el- v^o^^ ^ 

^^^^(112)^ ^-^(IID-O^^E^ ^^^S ^^(111)51 

^^S.^^] Jl^ ^^ISlc^, ^^^^(112)1- 3.0}^ ^^S.^ ^Ml: ^E-1(114)S 

oi7|.^cf. c^7]A^, ^^^^(112)^ til-cAl ^al^ ^Jl A}^7.}o] ^^^6\] tcfe]- 

RF ^S. ^^5^(113)^ ^^^^(112)» ^Ml- ^BUlWS. 9l7}^^ 

RF ^^^5^(113)^^E-1 ^^Slfe RF ^4^^^ ^Ml: ^bK114)S-^b1 400 - 

12,000 nm ^^S] 3[:^o^ %^ ^^SM^^ ^ ^s}-^^ ^^1 ti>^2js->cf. J^i-i^ ^ 

HK114)^ ^^71- yjl #iE7V ^el-^i ^}o]3.S.^(us) 31^ 4^ ^711 

^^^-l 7}^^ ^^^^i5x^>(acoustic-optic device)^, ol^o^^lo^^ e^^j^a-^ 
(transducer, 114a)^ -b'^^'sI-dI]^ (acoustic-optic medium, 114b) <^]^^ SS^i^o] 
^^^^ ^^^^i=f. 

RF ^S. ^^S^ai3)S^ ^i-ilr €Ei(114)^ ^^Nl^H ^^^>^ cf^^]- 

RF ^Si ^^3^(113)^ S1^S.^B1 ^7l^Ai^^ ^*j=^^i'M(114b) 
4 H^^-^>«>^(114a)S RF ^Jll- ^^tbcf. (114a)^ ^-^^^^M 

(114b)S ^^s)-^^ ^^J^l^l^c-ll, o]^ ^^(lll)o.^-^E-] <aA>i|^ «lol 
^(114b)vfl<HlAi ^^^}<^ ti.2flZL S:?l(Bragg Condition)* ^^a]^ o. 
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1020030016406 %■^ <^7.}: 2003/4/7 

^, -^Ml: €e1(114)S <?17>^ RF ^S. ^^J^(113)^^Ei 
RF ^S^q ^s|-^<Hl n:}-Bl-^i sl-^o] 7}-^£]o^, €^^(114)^ #^^^D]]^(114b)^ 

rt|-5^-Ai + ^}^^ «i(115), 0 ^V=7^^ 13(116), + ^V^^q- ^"^^ ^^>^1-^1- ^ 
^ - ^}^^ '^(ll?)^ ^^5^15^ + ^}^^ 13(115)^ ^11 ^ 7H^-^(118)S., - ^}^^ 

^12 7H ^^(119)^ ^l^W. <=i7lA-l^. + ^>^o^ (115)511- - ^>^^ 1^ 
(117)-^^ z^-z]- +10^ ti>A>^>^s>). -IS] «VA>^>=^* wi^ o^li- s. ^ o;io.o^, o 

^ ^(116)^ ^V-S-^^l ^^^S. ^m^l^cf. olnfl, + ^V^^l (115)4 - ^>n^^ 1] 
(117) # *>i4* ^Si^^S. Af-g-^ ^ o;[o.c^, <^7lA-l^ + ^V^o^ 13(115)^ 

-^}^^ ^(117)^ 7l§%^ -t>#*>7l ^tb ^Si^^S. A>-§-^>^ c^ls- * 

^11 ^ ^12 'a 7>oltg-« (118.119)^ ^uil- ^EK114)S--^E-1 + ^1-^^ 

1^(115)4 - ^>^^ ^^(117)^ Zl-Z^- ^^3^>7ll ^^^M ^tb ^A^S.^^, Eflojsjc <^st:,| 

^ ^:a(Tapered aluminum tube), -frsl^tfl (Glass rod), ^-^^ S.2|-^(Hol low 
waveguide) ^^S. ^ ^t^-. ^ ;^12 ^IJ 7>ol^ «.(ii8,ii9)S.^e1 ^>^<g5l^ 

+ ^}^^ ^(115)^ ^^^i:H^^l (120)4 7l§#^fl(121)S. z^-z^- 2:A>^c|-. ^;^^i:fl^T-^^l 
(120)^ '?lwlS( invito) ^AlAlofl^ ^7]-s^om- ^l-(ear lobe) -^4 
^^^o] € ^ ^HlBSdnvitro) ^AlAlofl^ ^ ^^4 

-g-7l7> ^ ^ ^4. ^, ^^1:^.^^1(120)71- ^J^l^^o] wl^^^o.^ ^^^4 

^^*1-Jl, (120)71- ^^ol ^#2^0.^ >^^^oi Jt.;^^. 

tl-4. 
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1020030016406 #^ 2003/4/7 

^^l-o] Cfs^BS., .^111 7l-o]^^(118)5q- ^^^tfl'a-^l(120) A>clo11^ #^1-^ 

<28> >Hll ^^#^(122)^ ^^i:fl^l-^l(120)S-^E-l ^4 a_U>5lc:H ^--2.^ ^^^^ 

^#*H #^^(124)5. ;H1^*>J1, ^12 ^^#^(123)^ 7]^^mi21)S.^^] "^^3^^ 
7l§^^ ^#^><^ #^^(124)S .^l^tl-^. ;H11 ^ ^]2 ^^#^(122.123)^ InGaAs. 
PbS. InSb -^o.^ 5££t:1^E-lS ^ ^^f. ^^«-(i24)^ ;^|l ^ ;^12 

^^#^(122.123)S.^Ei 7]^%^ efl^g^ -^Aj^jjl. A/D 

-^(125)'HlAi cl^ll: ^Efls. ^^^]^ ^S.^^^a26)S. ^^tt^. 

<29> 5^-^(126)^ ^^}o]3.S.S.S.^^^S. ol^o^xH, + ^V^^q- - 

M]7]s.^b\ ^1^*>^ ^£<^1^ ^Jiel^o.^. tflxg- >i^^o:) 2^^^ y^]xy 

^. ^^-^Hl ^>-g-^ ^4^^ ^^i^ Hliil^^oll Slefl ^l<5fl>^^^ofl cfltb ^^^It 
<30> ;^^^a.(i27)^ 5^^(126)21 ^^5l^ul)-# y5l^^^>C^. Sa1«-(128)^ ^S^S]^ 

(126)^ 2l-Tg^<^l i:^il-efloltl:4. 

<31> £ 2fe ^^1-, <^1» ^^3.^ ^-§-^-^^ tfl^fl A>-g- 

*]-<^ 0.5 mm ^S^<^Kpathlength)<Hl>H ^^^^^^S.^^ , "^^3.^ 

24-13 



1020030016406 ^^ <a;^>: 2003/4/7 

i^^l- €• ^-§-21-^ '^^^ 1600 - 1700 nm 2100 nm '^^^y* ^ ^Jcf. 

tt)-e1->^i. ^^*>7l ^Ml- ^Bl(ii3)S.-?-El ^ 

sl-^<^l 1600 - 1700 nm -^g-^^ ^ 2100 nm <=g^^ S.^^>5-^ RF ^SL ^^^5^(114)^ RF 

£ 3* ^3:*>^. 31 ^^l-^l^i^ 4^1^ + ^V^sq- - ^V^Sl ^ ^^17] 
■i: ^^tbcf. 31 ^;^]<H1 cfls^Vc*^ £ 41- ^S^H ^ o.^ ^^«>7lS ^cf. 

£ 41- ^S^m, 41 ^TfloflAl^ RF Al^ ^VA^a.(113)S.^Ei M.;^ 3X}-^j- ^V^J o. ^ ^ Rp 

(114)5. <go^ls ^^1-<^1 ^^3.^91 ^-^ ^Ml: 

( 114)5-^ 1600 - 1700 nm '=^^5)- 2100 nm 5.-^*>£^ 1200 - 2400 nm 

21-^1-* ^7] 917}^^ RF ^4^^ 54 - 119 MHz7l- ^cf. 42 ^^Hl^i^ 

-^7] 41 ^;^lo1]Ai ^7]-^ RF rt?-e)-A-l :iE-1 (114)S.^B^ ^^S^^ + ^>=t^^ 

i?](115)3il- - ^1-^^ 1J(117)^ 7l^#^l(121)«^l ^^MZL, 7l^#^l(121)S.^E^ + 

^ - ^>^^ #^13^ ^■fl7l» z|-z]- ^;^t!:4. ^^tfl^^l(120)^ 7l 

§#^1(121)^ i^fl^l^c].. 43 ^^l<^lAi^ ^7] 42 ^^l<^lAi + ^ - ^>^^ 

B1(114)<^1 'y7>5l^ -^Ml: €Ei(114)S. ^^^551^ ^/:£^ RF ^S.^ 

^sj-^^l tfl-g-^l^ c-1]olB]tiilol>,5l-s:H ^^^^ Si ^(126)^1 ^i^J-tirCl-. 
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1020030016406 #^ ^y^>: 2003/4/7 

<34> cfA] £ 3-2-^ 1-<^>7M, 32 ^;^l<:>llAi^ ^-^ ( 111) ^.S-^EI ^^^^S]^ ;^ll ^^tiim 

^ ^12 s[^^j^<^o^ ^^^5^1717] RF ^^5^(113)S--^Ei 

RF ^EK114)S 9l7m^-. 

<35> 33 ^^^I'HlA-l^ 32 ^;^l<HlAi ^7>^ RF ^s<^l ^■el-'^i ^Ml- €^1 (114)S.^Bl 
^^^^S]^ + ^>^o] i|i(ii5)ai}- - w](117)^ /^ll ^ ;H12 7H 'S-^-C 118, 119)1- 

^^^^^mi20)Si\- 7l^l-^l(121)c»]l ^^}t}jL, ^:^cfl^V^l (120)51- 7]^^^] 

(121)S.^Bl + ^ - xl-^o^ ^^s:>o^ ZL 4711- ^^^t\., 

<36> 34 ^^loil^i^ ^7l 31 ^^l<HlAi ^^tt >^-fl7l <^l^eH, ^7l 33 

A-i a^Si 7l^l-^l(121)S.-^E^5l - ;^l-=^o1 #^«] 0.^-^E^ 7]^^^]a21)S.^B\ B\ + ^} 

<37> 35 ^^l<^lAi^ ^7] 33 ^>^l<^l^i ^^cfl'^>^l(120)S.^El5l + ^>^S1 #^^3 

^>7l 34 ^TilollAi AV^^ 7l ^1-^1 ( 121)5.-^ Ei Si + ^ ^;^t:fl^^l 

(120)<^1 cfltb + Al-^^ 'a^^J^ ^1^V^>31. 36 ^TilollAi^ 35 

(120)^^1 + ^V^^ ^J:^ ^-117]^, + ^l-^Sl <a^«] ^ 7l^^ Afl7lS. ^ 

^j^rl-ji, oj-i-c^l clltb Sli;^1^5l n^t}c^ ^^S. S. ^^^}?]] ^cf. 

<38> ul}-^^ A^S^>^. ^^lfl^<^l ^-f . + ^}^^ #^13 >H1 

711- A^^Hl ^'^s^m ^^cfl>a-^l(l20)S^El ;?lll ^^#-^(122)<Hl 5l«fl ^#^>al, 
<=1^ -^^1<^1 ^5^l7> ^^Alo^ + ^V^-^o^ o^^v^ ^7]- 71^1-^1 (120)S^El ^12 
-¥-(123)<^l - ^>=^^ #^«1^S.-f-El u]E] v}l^>€ + ^1-^51 «lj!l- - ^>^5| 

lajo^ ^71 ^;^1^<H1 51^H ^l^^cf. <^ls-lt!: 4^<^1 ^*>^, ^^cfl>^^l(120)S.Sl <a 
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1020030016406 <^7s}: 2003/4/7 

M]7]9\. M]7]7} ^l^^V^o] -g-Alofl ^^s^o]^ ^ oj^ji^ o]S.^b] 

^ ^Vi^-o] PLSRCPartial Least Squares Regression) ^ $It=1-. 

<=>^ Sl^^ ^ cfl<^lB-l7} ^^o^ 7]S.;^^1^ ^^t!-^. ^^Ei7l- 

^ ^ 7l^ol]^lo^ c^lS.^ ROM, RAM, CD-ROM. 7.}7] tfloja^ ^^^^^^^ %r:^]o]B\ 

€ ^ SZcf. rielJi ^ ^^^}-7l ^tb 71 ^^01 (functional) . 
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1020030016406 ^^ <U^}: 2003/4/7 

2^0] ^^ Av-g-^i-^i ^o.°s. ^-^^m ^^jij. ^^g^si-ofl <:g^oi ^ 

S. ^ 7]^ ^o>o^ ^^c;] 7^^ ^l-B^ig x:^o^^ ^ ^^f-^V ^ 

Q^l7> 7>^*>cf^ o]^^ nfe^-A-l, ^ ^t^o^ ^^^j. 7l^^ 1^^^ ^ 

-^^ ^^^^^^^ 7]#^ A>^H1 ^^11 ^*fl^<:>l: ^ ^c^lcV. 
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m^^^ 1] 

(d) (b) ^/^lofl^i ^^cfl^^ls^El4 + ^>^o^ #^^2). ^71 (c) ^1: 

^l<^l^i ^>#€ + ^1-^^ <^l-§-^><=1 ^l-tl:^}::!, ^l^V^ 1^^£S.-^b1 

^11 9X^^^, (a) ^^1^ 

(al) ^sj-^cfl^s] RF ^^^.^^e^ /til^s)^ y^ll ^l-^a-cfl^ 

(a2) ^71 (al) ^^^lofl^i ^-^S^ + ^ - ^}^$] if]^ >^7l 7l§l-^loll 2:^}^} 

^, ^71 7i§i-^is.-¥-Bi + ^ - ^v^o^ ^^1; ^ 

(aS) ^71 (a2) + ^Vn^ ^ - %^^^o_^^^ ^y] + ^.^ 
1-^ ^£ ^^^J-'^. 
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I^J^*^ 3] " 

^12 %^<H^i, ^7] (b) ^^1^ 

(bl) ±^ ^5x)-^cfl^sl RF Ai^ofl icl-el-Al, ^-^o.s:^E] ;^]1 s)-^tfl^ 

(b2) ^1-71 (bl) ^T^l^llA^ ^V^J^ + ^]-- ^ _ ^]-^o:| ^^q^^v^^5>|. 

4] 

^11 ^^1 ^13 % # o^i:^ ^ *j-oil 71:^1]^ ^^my] ^tb 71 

^^5^1^!^ RF ^Ji ^^5^; 

^71 7^11 S)-^tfl^^ ^o] ^7>£)T3^, ^7] RF ^S. ^^S^S.^^ ^1^5)^ RF ^S. 
^7] ^B]^-f-El ^^^551^ ^71 + ^ - ^}^^ W]ol 2q-Zl- 

^^^^^^]^ 7]^^^]]S.^B] tiT:A> ^45]^ ^11 ^ ^12 ^^m: 
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^1<H1 cfltb SJ^^^ <^l-§-srH /^l^^l-JI, ^l-ar^ ^^£S.^Ei ^7] 

^^*>^ ^^^^ S^*>^ ^^1-2.^ 

6] 

* ^wm^ ^^lA^ ^^^^ ^£ ^^^^1. 

^16 ^^1^ ^7] «i 7H^-^^ -^M ^^^^^] ^H-^l ^^1*1- 

8] 

- ^>T^^ 4^^^ ^7] 7l^#^lofl S^I-^VjI, >a-7l 7]^Mr^]S.^^] ^^^^ 
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is. 2] 



water s u tra c te d data 




1000 1200 1400 1600 1800 2000 2200 

W a V e le n g th [n m ] 



2 4 0 0 
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